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© Prolonged sustained-release preparations. 
© A sustained-release preparation in the form of a needle- 
Itke or bar-lrke shape, which comprises an active ingredient 
and a pharmaceutical^ acceptable biodegradable carrier 
(e.g. proteins, polysaccharides and synthetic high molecular 
compounds, preferably collagen, atelocollagen, gelatin, and 
a mixture thereof). The sustained-release preparation can be 
administered to the body or implanted into the body by 
injection or injection-like methods and can release the active 
ingredient at an effective level for a long period of time when 
administered. 
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PROLONGED SUSTAINED^RELEASE PREPARATIONS 

The present invention relates to prolonged sustained 
release preparations. More particularly, it relates to pro- 
longed sustained-release preparations in the form of bar-like 
or needle-like shaped preparation^suitable for injection or 
injection-like administration, which comprise an active 
ingredient in admixture with one or more of pharmaceutical^ 
acceptable biodegradable carriers which can be implanted 
into the body. 

T , . can 

is known that a medicament/be prepared in such a 

for™ that the medicament is embraced within a polymer, for 
example 7poly ethylene glycol diacrylate polymer, and is 
implanted into the body in order to sustain the release of 
the medicament. However, such a technique has various 
drawbacks /that the polymer is not biodegradable and hence it 

^ rem ° Ved SQmeh ° W «ft-r administration andfthat 

the implantation must be done by operation with troublesome 
treatment. Nevertheless, it has been desired to create a 
sustained-release preparation for many medicaments. 

The present inventors have intensively studied on 
an improved sustained-release preparation for medicaments , 
and have found that the desired sustained-release prepara- 
tion can be obtained by admixing an active ingredient with a 
specific biodegradable carrier and that the formed product 
of the preparation in the form of a bar-like or needle-like 
shape is very useful for iniectmn „W?L .... .. 
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with respect 

body and shows/excellent effects /to release-sustaining of 

the active ingredient. 

An object of the present invention is to provide 

an improved sustained-release preparation. Another object 

(i.e. prolonged) 

of the invention is to provide a long/ sustained-release 

preparation in the form of bar-like or needle-like shaped 

be 

preparations which can/ injected or implanted into the body 

and can release the active ingredient and can maintain the 

desired level of the active ingredient in blood or in 

lesional region for a long period of time. A further object 

of the invention is to provide a device for administering a 

sustained-release preparation in the form of a needle-like 

or bar-like shape. These and other objects and advantages 

of the present invention will be apparent, to persons skilled 

in the art from the following description. 

The sustained-release preparations of the present 
are 

invention /in the form of a bar-like or needle-like shaped 

preparation, which comprises (i) an active ingredient in 

admixture with (ii) one or more pharmaceutical^ 

acceptable biodegradable carriers which can be absorbed or 

the 

be subject to enzymolysis in/body and can be implanted 
within the body, such as proteins (e.g. collagen, gelatin, 
albumin), polysaccharides (e.g. chitin) , or high molecular 
compounds (e.g. polylactic acid, polyglutamic acid). The 
sustained-release preparation is formed in a bar-like or 
needle-like shape and can be injected or implanted into the 
body. 
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The active ingredient used in the present 
invention is not specified, but includes particularly 
medicaments which are effective in a very small amount and 

promote their activity by release-sustaining, for 
example, indomethacin , prostagrandins , prostacyclines, 
various bio-hormones, adriamycin, bleomycins, tespamin 
(triethylenethiophosphoramide) , mitomycin, interferon, 
interleukin, tumor necrosis factor. The active ingredient 
includes also 4-carbamoyl-imida 2 olium-5-oleate (other 

OX" 

name: 4-carbamoyl-5-hydroxy-imidazole /SM-108) or a salt or 
a hydrate thereof, known as a new antitmnor agent 

and effective as a metabolic antagonist in purine de 

novo synthesis. 

Interferon, interleukin, and tumor necrosis factor 
are somewhat different /each other, but are common in that 
they have very similar molecular weights and are glycoproteins 
or proteins and have similar pharmacological and physico- 
chemical properties as C<- interferon a^hotn in 
experiments hereinafter. Prostaglandins, 
prostacyclines, adriamycin, tespamin, mitomycin are 
different each other, but they have in comon that they have 
similar molecular weights as indomethacin or SM-108, 
as will be shown in experiments hereinafter . m of 
these compounds are prepared for the desired excellent 
sustained-release preparation of the present invention. 

The biodegradable carrier used in the present 

invention means a carrier which can easily be absorbed or be 

the 

subject to enzymolysis in /body and can be implanted into the 
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body. Suitable examples of the biodegradable carrier are 

proteins such as collagen, gelatin, albumin; polysaccharides 

such as chitins; and synthetic high molecular compounds such 

as polyglycolic acid, polylactic acid, polyglutamic acid, or 

the like. These substances can be used alone or in any 

combination of two or more thereof, but for reasons of safety 

and easy handling, collagen or gelatin or a mixture thereof 

are preferable. Collagen is a main 

the 

protein of /connective tissue of animals and has less 
antigenicity, and hence, has widely been used as a safe 
operation yarn in various medical operations. The collagen 
may be an atelocollagen having far less antigenicity which 
is obtained by removing the telopeptide region by treating 
collagen with an enzyme (e.g. pepsin) in order to make it 
safer. Gelatin is a protein derived from collagen. Gelatin 
is a high molecular weight amphoteric electrolyte which has 
less antigenicity and convertibility properties between sol 
and gel forms and is low in costs ; and hence it has already 

been accepted as a safe substance for medical use. 

The preparation of the present invention contains 
the active ingredient in an amount of in which the active 
ingredient is usually used. For example, indomethacin is 
usually contained in an amount of 0.5 to 500 mg, preferably 
1 to 200 mg per dosage unit, and interferon is usually 
contained in an amount of 10 4 to 10 9 IU, preferably 10 5 to 5 
x 10 IU per dosage unit, and SM-108 or a salt or hydrate 
thereof is usually contained in an amount of 1 mg to 2 g, 
preferably 10 mg to 1 g per dosage unit. 
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Besides, the ratio of the medicament and the 
carrier is not specified, but for example, indomethacin is 
preferably incorporated in an amount of 0.005 to 1 mg per 1 
»g of the carrier, interferon is preferably incorporated in 
an amount of 10 3 to 10 8 iu per 1 m g of the carrier, and 
SM-108 is pref erably incorporated in an amount of 0.01 to 1 
per 1 mg of the carrier. 

The sustained-release preparation of the present 
invention can be prepared by the following method. 

An active ingredient or an aqueous solution 
thereof is mixed with . biodegradable ^ ^ 

solution thereof, and the mixture is homogeneously mixed by 
■ tarring while preventing occurrence of foam as mdh as 
possible. The resulting mixture is optionally concentrated 
at a low temperature and further optionally spray-dried or 
lyophilized. m the preparation, there may optionally be 
incorporated conventional pharmaceutical^ acceptable 
additives such as stabilizers, preservatives, local 
anesthetic agents, and some agents for aiding formability 
mto special shapes of preparations or for release- 
sustaining of the active ingredient. These additives are 
not specified, but suitable examples of the agents for 
aiding formability are methylcellulose, ethylcellulose, 
hydroxypropylcellulose, polyvinylpyrrolidone, glycolic 
acid-lactic acid copolymer, polyethylene glycol, propylene 
glycol, ethyl alcohol, or the lixe. Suitable examples of 
the agents for aiding release-sustaining of the active 
ingredient are cellulose acetate phthalate, ethylcellulose 
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methylcellulose , hydroxypropylmethylcellulose , calcium 
phosphate, lactic acid-glycolic acid copolymer, corn starch, 
rice starch, potato starch, cellulose, arginates, or the 
like . 

The preparation thus obtained is pulverized to 
powders under cooling with dry ice or liquid nitrogen, or by 
any other conventional pulverization method . The powder is 
compressed together with other additives if specific shapes 
should be formed, such as a ne edle-like or fine bar-like 

shaped preparations (diameter: about 0.5 mm - 1.5 mm, length: 
about 5 mm - 15 mm) , which can be inserted into a body with 
a forceps needle for fiberscope, an indwelling needle, or 
other appropriate administration device as mentioned 
hereinafter. Alternatively, the powdery preparation is 
previously entered into a mold, followed by concentrating at 
a low temperature or by lyophilizing to compress and form 
a needle-like or a fine bar-like shaped preparation. 

All steps for preparing the desired 
sustained-release preparations are ' carried out 

under sterilized conditions because the preparations are used 
as an injection or for implanting into a body. 

The long sustained-release preparation of the 
present invention can be administered to the patients by 
various methods, for example, by inserting a fine tube into 
the body at the desired region with an appropriate means, 
such as/catheter and then inserting the needle-like shaped 
preparation of the present invention by passing through 
inside the fine tube, or by inserting the preparation of the 
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present invention directly into the body at the lesional 
region by means of forceps needles of /fiberscope . 

The present invention provides also an improved 
device for administering the needle-li.e or bar-like shaped 
preparationsof the present invention. 

The ^ce^^^ Qf the sustained _ 
release preparation and /administration 
referring to the accompanying drawings. 

Fig. 1 shows an embodiment of a device for 
administering the preparation of the present invention which 
comprises a fine tube and an inner needle. 

Fig. 2 is an embodiment showing a state wheee ^ 
device as shown in Fig. i is £tabbed intQ ^ b£>dy> 

Fig. 3 is an embodiment showing a state where g 
needle-li ke shaped solid preparation is administered into 
the body by the device as shown in Fig. 1. 

Fig. 4 shows an embodiment of a needle tor 
administering a needle-like shaped solid preparation of the 
present invention wherein the solid preparation^nVSf 6 

Fig. 5 is an embodiment showing a state where ^ 
needle-li k e shaped solid preparation is administered into 
the body with the administration needle as shown in Fig. 4. 

Fig. 6 is an embodiment of a needle for 
administering a needle-li ke shaped solid preparation of the 
Present rnvention which is proved with a removable cover 
for preventing the solid preparatlT^m^Sng down 
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Fig. 7 is a graph showing the relation between the 

the 

blood level of an active ingredient and/time elapsed after 
intramuscular administration of the preparation in rabbits. 

Fig. 8 is a graph showing the rate of 

releasing of the active ingredient from the needle-like 
shaped sustained-release preparation of the present 
invention. 

The device for administering a needle-like shaped 
preparation comprises (i) a fine tube and (ii) an inner 
needle which can freely slide within the fine tube. 

The fine tube in the above device is a tube having 
an inner diameter of 0 . 5 to 5 mm which can be inserted 
partly into a body. The length of the tube is not specified 
but may be any size convenient for injection, and is usually 
in the range of 2 cm to 10 cm. The material for preparing 
the tube may be any kind of material, compatible with the 
body. The inner needle has a sharp tip as shown in the 
accompanying Fig. 1 and has an outer diameter as the same as 
or smaller than the inner diameter of the above tube. 

The device for administering a needle-like shaped 
preparation is usually used with being held in a holding 
device (6) , but may be used with being held at the tip of 
forceps needle of fiberscope. 

The administration manner of the needle-like 
shaped preparation with the above device is explained in 
more detail below. Firstly, the inner needle (1) is stabbed 
into a portion of the body (2) and simultaneously the fine 
tube (3) is inserted into the body by sliding its inner wall 
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along the outer wall of the inner needle (1, (cf . the 
accompanying F,g. 2). Thereafter, the inner needle (l, is 
Pulling off, and then the needle-lr.e shaped preparation (4, 

15 lnSertSd ±nt0 the b ° d * * P«»i»9 through the lnner slit 
of the fine tube <3> , and finally the fane tube is taken 
off. The insertion of the needle-like shaped preparation 
into the body is usually carried out by inserting the 
Preparation into the fine tube after pulling off of the 
inner needle (1), pushlng the preparation ^ & 
Pole (5, till the inside of the body (2) ( c f. the 
accompanying P ig . 3 ) . The pushing pole (5) may be any pole 
which can be inserted into and can freely slide inside the 
*». tube (3), and the above inner needle (1, may also be 
used as the pushing pole. 

in order to insert the preparation of the present 
xnvention into a deep region of the body, i. e . internal 
organs such as stomach wall, the device for fiberscope may 

be used, and by easily h=^/n i„ 

y Y handling the fiberscope, one can 

effect procedures such as stabbing of the inner 

needle, insertion of the f.ne tube, p Ulling off of ^ ±nner 

needle, administration of the preparation and taking off of 
the fine tube. 

The preparation which can be administered by the 
above device may be any one of needle-li*. or bar-like 
shaped preparation^which can be inserted and held within the 
fine tube (3) . 

Alternative devices for insertion of the needle-like 

shaped solid preparations are iniectinn „ 

injection needles provided 
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with a inner pushing pole which can smoothly slide within 
the slit of the needle. The injection needles include 
conventional injection needles. The pushing pole has an 

outer diameter which is the sane or smaller as the inner 
diameter of the injection needle and it can push a 
needle-like shaped solid preparation having a diameter of 
0.5 to 5 mm. 

The device for insertion of a needle-like shaped 

a 

solid preparation may be held with /conventional holding 
it also 

device (7), but/may be /used by holding it at the tip of 
forceps needle for fiberscope. 

The administration manner of the needle-like 
shaped solid preparation of the present invention is 
explained in more detail below. 

Previously, the needle-like shaped solid prepara- 
tion (9) is held within the injection needle (8) (cf. the 
accompanying Fig. 4), and the injection needle (8) is 
stabbed at the portion of the body (11) and simultaneously 
the preparation is administered into the body (11) by 
pushing it with a pushing pole (10) (cf . the accompanying 

Fig. 5) . In order to administer the preparation to deeper 

the 

regions of the body such as /stomach wall, it may be 
administered with a fiberscope as mentioned above. In such 
a case, for preventing of falling down of the preparation 
from the needle, it is preferable to provide a removable 
cover (12) at the tip of the needle (cf. the accompanying 
Fig. 6) . The solid preparation useful for the above 
administration may be in any form such as needle-like or 



- 11 - 

01 39286 

bar-like shape which car. be held in a conventional injection 
needle . 

As is explained above, according to the device for 
injection of the present invention, the preparation of the 
present invention can easily be administered, for example, 

b y insertion into the internal organs ( w j. th £ 

fiberscope) and for adrainisterating systematically or 
topically at the body surface - (with £ dev ice 

or needle as mentioned above). These methods are practically 
and clinically very useful, and it is/ novel idea that a 
biodegradable solid preparation is administered in the 
above-mentioned manner. 

The present invention is illustrated by the 
following Experiments and Examples, but should not be 
construed to be limited thereto. 
Experiment 1 

There were used as the test samples a needle- 
shaped preparation of o(-inter f eron-collagen prepared in 
Example 1 disclosed hereinafter (Sample A) and a reference 
(an aqueous injection of o(-interf erqn originated from 
Namalwa cells) . The test samples were each administered 
intramuscularly to rabbit, and the change of level in blood 
of the active ingredient with lapse of time was measured by 
RIA (radioimmunoassay) method. Two rabbits were used for 
each sample, and the test samples were each administered in 
a dose of 10 6 U/kg. The measurement of blood levels was performed i„ 
average in two rabbits. 



- 12 - 

01 39286 

The results are shown in the accompanying Fig. 7. 
In Fig, 7, is the graph of Sample A , and • is that of 
reference (^-interferon aqueous injection) . As is clear 
from the figure, Sample A showed release-sustaining, and 

even after 48 hours, a blood level of several tens unit/ml 
was maintained. 

Thus, it is also suggested by the test of in vivo 
using rabbits that the preparation of the present invention 
is useful clinically. 

Experiment 2 

In order to test the release rate of indomethacin 
from the sustained-release preparation of the present 
invention (formed in a needle shape) , the preparations of 
Examples 8 and 9 disclosed hereinafter (Samples H and I) and 
a reference (indomethacin alone) were subjected to a release 
test by a rotatory basket method with a basket stirring 
element as defined in U.S. Pharmacopeia. 

The results are shown in- the accompanying Fig. 8. 
In Fig. 8, m is a graph of Sample H, A is that of Sample I, 
and o is that of reference (indomethacin alone) . As is 
clear from the figure, in case of indomethacin alone, it 
released immediately, but on the other hand, in case of the 
needle-shaped sustained-release preparation of the present 
invention, the release continued for more than 10 days. 

Example 1 

An aqueous solution of ^-interferon (titer: 4.9 
MU/ml) (100 ml) and 2 % atelocollagen (50 g) are homoge- 
neously mixed while stirring and . preventing occurrence of 
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foam as much as possible. The mixture is lyophilized and 
pulverized at a low temperature using liquid nitrogen. The 
pulverized product thus obtained is formed under compression 
to give a needle-shaped sustained-release preparation (A) 
wherein interferon is contained in an amount of 10 MU per 1 
needle . 

Example 2 

An aqueous solution of tf-interf eron (titer, 4.9 
MU/ml) (100 ml), 2 % atelocollagen (50 g) , human serum 
albumin (150 mg) and thimerosal (120 /Jig) are homogeneously 
mixed with preventing occurrence of foam as small as 
possible. The mixture is lyophilized and pulverized at a 
low temperature using liquid nitrogen. The pulverized 
product thus obtained is subjected to a compression molding 
to give a needle-like shaped sustained-release preparation 
(Sample B) wherein interferon is contained in an amount of 
10 MU per 1 needle. 

Example 3 

An aqueous solution of c<- interferon (titer, 4.9 
MU/ml) (100 ml) and 2 % collagen (50 g) are homogeneously 
mixed while preventing occurrence of foam as much as 
possible. The mixture is lyophilized and pulverized at a 
low temperature using liquid nitrogen. The pulverized 
product thus obtained is subjected to a compression molding 
to give a bar-like shaped sustained-release preparation 
(Sample C) wherein interferon is contained in an amount of 5 
MU per 1 bar. 
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Example 4 

An aqueous solution of p(-inter f eron (titer, 4.9 
MU/ml) (100 ml) and atelocollagen powder (1 g) are mixed and 
the mixture is dissolved by adding thereto 0.1 N 
hydrochloric acid, and the resulting solution is entered 
into a mold and lyophilized. The lyophilized product is 
formed under compression to give a needle-shaped 
sustained-release preparation (Sample D) wherein interferon 
is contained in an amount of 10 MU per 1 needle. 

Example 5 

An aqueous solution of cK-inter f eron (titer, 4.9 
MU/ml) (100 ml) and gelatin (1 g) are homogeneously mixed at 
60 °C v^ile preventing occurrence of foam as much as 
possible. The mixture is lyophilized and pulverized at a 
low temperature using liquid nitrogen. The pulverized 
product thus obtained is subjected to a compression molding 
to give a needle-like shaped sustained-release preparation 
(Sample E) wherein interferon is contained in an amount of 5 
MU per 1 needle. 

Example 6 

An aqueous solution of ^interferon (titer, 4.9 
MU/ml) (100 ml) and atelocollagen powder (1 g) are mixed and 
the mixture is dissolved by adding thereto 0.1 N hydro- 
chloric acid, and the resulting solution is lyophilized and 
pulverized at a low temperature using liquid nitrogen. To 
the pulverized product is added methylcellulose (25 % by 
weight based on the weight of the pulverized product) , and 
thereto is added distilled water for injection so that the 
solid content becomes 20 % by weight. The mixture is 
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kneaded. The kneaded product is entered into a mold, 
lyophilized, and then, compressed to give a needle-shaped 
sustained-release preparation (Sample F) wherein interferon 
is contained in an amount of 10 MU per 1 needle. 
Example 7 

An aqueous solution of ^-interferon (titer, 4.9 
MU/ml) (100 ml) , 2 % atelocollagen (50 g) and tespamin 
(triethylenethiophosphoramide, which is known as an 
antineoplastic) (98 mg) are homogeneously mixed while 
preventing occurrence of foam as much . as possible. The 
mixture is lyophilized and pulverized at a low temperature 
using liquid nitrogen. The pulverized product thus obtained 
is subjected to compression molding to give a needle-shaped 
sustained-release preparation {Sample G) wherein interferon 
and tespamin are contained in an amount of 10 MU and about 2 
mg per 1 needle, respectively. 
Example 8 

To a 1 % aqueous solution of atelocollagen (200 g) 
is added indomethacin (4 g) , and the mixture is concentrated 
to about 20 ml. The mixture is poured into a silicone tube 
and freezed. The tube is cut, and the freezed product is 
crosslinked with glutaraldehyde in a gaseous phase for 4 

4 

days to give a needle-shaped sustained-release preparation 
(Sample H) . 

Example 9 

To a 1 % aqueous solution of atelocollagen (200 g) 
is added indomethacin (4 g) , and the mixture is concentrated 
to about 20 ml. The mixture is poured into a silicone tube 
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and freezed. The tube is cut, and the freezed product is 
dried. The resulting product is inserted into a larger-size 
silicone tube wherein 40 % atelocollagen is contained, and 
is freezed. The freezed product is taken out from the tube 
and then is crosslinked with glutaraldehyde in a gaseous 
phase for 4 days to give a double structure, needle-shaped 
sustained-release preparation (Sample I). 
Example 10 

Powdery collagen (2 g) is swollen with a small 
amount of distilled water and is dissolved by adding thereto 
0.1N-HC1. To the solution are added SM-108 hydrate (2 g) 
and sodium hydrogensulf ite ( 100 mg) , and is further added 
distilled water so that the collagen concentration becomes 2 
% by weight. The mixture is entered into a mold, 
lyophilized and then subjected to compression molding to 
give a needle-shaped sustained-release preparation (Sample 
J) . 

Example 11 

The needle-shaped preparation obtained in the * same 
manner as described in Example 10 is inserted into a larger- 
size silicone tube wherein 40 % atelocollagen is contained, 
and freezed. The freezed product is taken out and then 
crosslinked with glutaraldehyde in gaseous phase for 4 days 
to give a needle-shaped sustained-release preparation having 
double structure (Sample K) . 
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Claims: 

1. A sustained-release injection, which comprises 
an active ingredient and a pharmaceutical^ acceptable 
biodegradable carrier in the form of a needle-like or 
bar-like shape. 

2. The preparation according to claim 1, wherein 
the biodegradable carrier is a member selected from the 
group consisting of proteins, polysaccharides and synthetic 
high molecular compounds. 

3. The preparation according to claim 1, wherein 
the biodegradable carrier is a member selected from the 
group consisting of collagen, atelocollagen, gelatin, and a 
mixture thereof. „ _ 

4. The preparation according to claim. 1, wherein 
active ingredient is a member selected from the group 
consisting of indomethacin, prostaglandins, prostacyclines , - 
bio-hormones, adriamycin, bleomycins, tespamin, mitomycin, 
interferon, interleukin, tumor necrosis factor, and 4- 
carbamoyl-imidazoliuin-5-oleate or a salt or hydrate thereof. 

5. The preparation according to claim 1, wherein 
the active ingredient is a member selected from the group 
consisting of interferon, interleukin and tumor necrosis 
factor. 

6. A method for the preparation of a sustained- 
release preparation, which comprises mixing an active 
ingredient and a pharmaceutically acceptable biodegradable 
carrier to incorporate the active ingredient in a carrier 
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matrix, pulverizing the carrier matrix, and then forming 
into a needle-like or bar-like shape. 

7. A device for administering a sustained-release 
preparation in the form of a needle-like or bar-like shape 
as set forth in claim 1, which comprises an injection needle 
and a pushing pole which freely slides within the needle. 

8. A device for administering a sustained-release 
preparation in the form of a needle-like or bar-like shape 
as set forth in claim 1, which comprises (i) a fine tube and 
(ii) an internal needle which freely slides within the fine 
tube . 
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Description 

The present invention relates to prolonged sus- 
tained release preparations. More particularly, it 
relates to prolonged sustained-release preparations 
in the form of bar-like or needle-like shaped prep- 
arations suitable for injection or injection-like ad- 
ministration, which comprise as an active ingredient 
a prostaglandin, prostacyclin, biohormone, inter- 
feron, interleukins or tumor necrosis factor in ad- 
mixture with one or more of pharmaceutical^ ac- 
ceptable biodegradable carriers which can be im- 
planted into the body. 

It is known that a medicament can be prepared 
in such a form that the medicament is embraced 
within a polymer, for example a polyethylene glycol 
diacrylate polymer, and is implanted into the body 
in order to sustain the release of the medicament. 
However, such a technique has various drawbacks 
in that the polymer is not biodegradable and hence 
it must be removed somehow after administration 
and in that the implantation must be done by 
operation with troublesome treatment. Neverthe- 
less, it has been desired to create a sustained- 
release preparation for many medicaments. 

It is the object of the present invention to 
provide an improved sustained-release preparation 
for prostaglandins, prostacyclins, biohormones, in- 
terferons, interleukins or tumor necrosis factors. 

Another object of the invention is to provide a 
long (i.e. prolonged) sustained-release preparation 
in the form of bar-like or needle-like shaped prep- 
arations which can be injected or implanted into the 
body and can release the active ingredient and can 
maintain the desired level of the active ingredient 
in blood or in lesional region for a long period of 
time. A further object of the invention is to provide 
a device for administering a sustained-release 
preparation in the form of a needle-like or bar-like 
shape. These and other objects and advantages of 
the present invention will be apparent to persons 
skilled in the art from the following description. 

These objects have been achieved by the sur- 
prising finding that the desired sustained-release 
preparation can be obtained by admixing the active 
ingredient with a specific biodegradable carrier and 
that the formed product of the preparation in the 
form of a bar-like or needle-like shape is very 
useful for injection or for implanting into the body 
and shows excellent effects with respect to release- 
sustaining of the active ingredient. 

The sustained-release preparations of the 
present invention are in the form of a bar-like or 
needle-like shaped preparation, which comprises (i) 
a prostaglandin, prostacyclin, biohormone, inter- 
feron, interleukins or a tumor necrosis factor in 
admixture with (ii) one or more pharmaceutical^ 
acceptable biodegradable carriers which can be 



absorbed or be subject to enzymolysis in the body 
and can be implanted within the body, such as 
proteins (e.g. collagen, gelatin, albumin), polysac- 
charides (e.g. chitin), or high molecular compounds 

5 (e.g. polylactic acid, polyglutamic acid). The sus- 
tained release preparation is formed in a bar-like or 
needle-like shape and can be injected or implanted 
into the body. 

The active ingredient used in the present in- 
fo vention includes also 4-carbamoyl-imidazolium-5- 
oleate (other name: 4-carbamoyl-5-hydroxy-im- 
idazole or SM-108) or a salt or a hydrate thereof, 
known as a new antitumor agent and effective as a 
metabolic antagonist in purine de novo synthesis. 

75 Interferons, interleukins, and tumor necrosis 

factors are somewhat different to each other, but 
are common in that they have very similar molecu- 
lar weights and are glycoproteins or proteins and 
have similar pharmacological and physico-chemical 

20 properties as a-interferon as will be shown in ex- 
periments hereinafter. Prostaglandins and pros- 
tacy dines are different to each other, but they have 
in common that they have similar molecular 
weights as SM-108, as will be shown in experi- 

25 ments hereinafter. All of these compounds are pre- 
pared for the desired excellent sustained-release 
preparation of the present invention. 

The biodegradable carrier used in the present 
invention means a carrier which can easily be 

30 absorbed or be subject to enzymolysis in the body 
and can be implanted into the body. Suitable ex- 
amples of the biodegradable carrier are proteins 
such as collagen, gelatin, albumin; polysaccharides 
such as chitins; and synthetic high molecular com- 

35 pounds such as polyglycolic acid, polylactic acid, 
polyglutamic acid, or the like. These substances 
can be used alone or in any combination of two or 
more thereof, but for reasons of safety and easy 
handling, collagen or gelatin or a mixture thereof 

40 are preferable. Collagen is a main protein of the 
connective tissue of animals and has less anti- 
genicity, and hence, has widely been used as a 
safe operation yarn in various medical operations. 
The collagen may be an atelocollagen having far 

45 less antigenicity which is obtained by removing the 
telopeptide region by treating collagen with an en- 
zyme (e.g. pepsin) in order to make it safer. Gelatin 
is a protein derived from collagen. Gelatin is a high 
molecular weight amphoteric electrolyte which has 

so less antigenicity and convertibility properties be- 
tween sol and gel forms and is low in costs, and 
hence it has already been accepted as a safe 
substance for medical use. 

The preparation of the present invention con- 

55 tains the active ingredient in an amount of in which 
the active ingredient is usually used. For example, 
interferon is usually contained in an amount of 10* 
to 10 9 IU, preferably 10 5 to 5 x 10 8 IU per dosage 
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unit, and SM-108 or a salt or hydrate thereof is 
usually contained in an amount of 1 mg to 2 g, 
preferably 10 mg to 1 g per dosage unit. 

Besides, the ratio of the medicament and the 
carrier is not specified, but for example, interferon 
is preferably incorporated in an amount of 10 3 to 
10 8 III per 1 mg of the carrier, and SM-108 is 
preferably incorporated in an amount of 0.01 to 1 
mg per 1 mg of the carrier. 

The sustained-release preparation of the 
present invention can be prepared by the following 
method. 

The active ingredient or an aqueous solution 
thereof is mixed with a biodegradable carrier or an 
aqueous solution thereof, and the mixture is ho- 
mogeneously mixed by stirring while preventing 
occurrence of foam as much as possible. The 
resulting mixture is optionally concentrated at a low 
temperature and further optionally spray-dried or 
lyophilized. In the preparation, there may optionally 
be incorporated conventional pharmaceutical^ ac- 
ceptable additives such as stabilizers, preserva- 
tives, local anesthetic agents, and some agents for 
aiding formability into special shapes of prepara- 
tions or for release-sustaining of the active ingre- 
dient These additives are not specified, but suit- 
able examples of the agents for aiding formability 
are methylcellulose, ethylcellulose, hydroxypropyl- 
cellulose, polyvinylpyrrolidone, glycolic acid-lactic 
acid copolymer, polyethylene glycol, propylene 
glycol, ethyl alcohol, or the like. Suitable examples 
of the agents for aiding release-sustaining of the 
active ingredient are cellulose acetate phthalate, 
ethylcellulose, methylcellulose, hydroxypropyl- 
methylcellulose, calcium phosphate, lactic acid- 
glycolic acid copolymer, corn starch, rice starch, 
potato starch, cellulose, arginates, or the like. 

The preparation thus obtained is pulverized to 
powders under cooling with dry ice or liquid nitro- 
gen, or by any other conventional pulverization 
method. The powder is compressed together with 
other additives if specific shapes should be formed, 
such as a needle-like or fine bar-like shaped prep- 
arations (diameter: about 0.5 mm - 1.5 mm, length: 
about 5 mm - 15 mm), which can be inserted into a 
body with a forceps needle for fiberscope, an in- 
dwelling needle, or other appropriate administration 
device as mentioned hereinafter. Alternatively, the 
powdery preparation is previously entered into a 
mold, followed by concentrating at a low tempera- 
ture or by lyophilizing to compress and form a 
needle-like or a fine bar-like shaped preparation. 

All steps for preparing the desired sustained- 
release preparations are carried out under sterilized 
conditions because the preparations are used as an 
injection or for implanting into a body. 

The long sustained-release preparation of the 
present invention can be administered to the pa- 



tients by various methods, for example, by insert- 
ing a fine tube into the body at the desired region 
with an appropriate means, such as a catheter and 
then inserting the needle-like shaped preparation of 
5 the present invention by passing through inside the 
fine tube, or by inserting the preparation of the 
present invention directly into the body at the 
lesional region by means of forceps needles of a 
fiberscope. 

70 The present invention provides also an im- 

proved device for administering the needle-like or 
bar-like shaped preparations of the present inven- 
tion. 

The device for administration of the sustained- 
75 release preparation and the mode of their admin- 
istration are explained referring to the accompany- 
ing drawings. 

Fig. 1 shows an embodiment of a device for 
administering the preparation of the present inven- 
20 tion which comprises a fine tube and an inner 
needle. 

Fig. 2 is an embodiment showing a state where 
the device as shown in Fig. 1 is stabbed into the 
body. 

25 Fig. 3 is an embodiment showing a state where 

a needle-like shaped solid preparation is admin- 
istered into the body by the device as shown in 
Fig. 1. 

Fig. 4 shows an embodiment of a needle for 
30 administering a needle-like shaped solid prepara- 
tion of the present invention wherein the solid prep- 
aration is held in the needle. 

Fig. 5 is an embodiment showing a state where 
the needle-like shaped solid preparation is admin- 
35 istered into the body with the administration needle 
as shown in Fig. 4. 

Fig. 6 is an embodiment of a needle for admin- 
istering a needle-like shaped solid preparation of 
the present invention which is provided with a 
40 removable cover for preventing the solid prepara- 
tion contained therein from falling down. 

Fig. 7 is a graph showing the relation between 
the blood level of an active ingredient and the time 
elapsed after intramuscular administration of the 
45 preparation in rabbits. 

Fig. 8 is a graph showing the rate of releasing 
of the active ingredient from the needle-like shaped 
sustained-release preparation of the present inven- 
tion. 

so The device for administering a needle-like 

shaped preparation comprises (i) a fine tube and 
(ii) an inner needle which can freely slide within the 
fine tube. 

The fine tube in the above device is a tube 
55 having an inner diameter of 0.5 to 5 mm which can 
be inserted partly into a body. The length of the 
tube is not specified but may be any size conve- 
nient for injection, and is usually in the range of 2 
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cm to 10 cm. The material for preparing the tube 
may be any kind of material compatible with the 
body. The inner needle has a sharp tip as shown in 
the accompanying Fig. 1 and has an outer diam- 
eter as the same as or smaller than the inner 
diameter of the above tube. 

The device for administering a needle-like 
shaped preparation is usually used with being held 
in a holding device (6), but may be used with being 
held at the tip of forceps needle of fiberscope. 

The administration manner of the needle-like 
shaped preparation with the above device is ex- 
plained in more detail below. Firstly, the inner 
needle (1) is stabbed into a portion of the body (2) 
and simultaneously the fine tube (3) is inserted into 
the body by sliding its inner wall along the outer 
wall of the inner needle (1) (cf. the accompanying 
Fig. 2). Thereafter, the inner needle (1) is pulling 
off, and then the needle-like shaped preparation 
(4) is inserted into the body by passing through the 
inner slit of the fine tube (3), and finally the fine 
tube is taken off. The insertion of the needle-like 
shaped preparation into the body is usually carried 
out by inserting the preparation into the fine tube 
after pulling off of the inner needle (1), pushing the 
preparation with a pushing pole (5) till the inside of 
the body (2) (cf. the accompanying Fig. 3). The 
pushing pole (5) may be any pole which can be 
inserted into and can freely slide inside the fine 
tube (3), and the above inner needle (1) may also 
be used as the pushing pole. 

In order to insert the preparation of the present 
invention into a deep region of the body, i.e. inter- 
nal organs such as stomach wall, the device for 
fiberscope may be used, and by easily handling 
the fiberscope, one can effect procedures such as 
stabbing of the inner needle, insertion of the fine 
tube, pulling off of the inner needle, administration 
of the preparation and taking off of the fine tube. 

The preparation which can be administered by 
the above device may be any one of needle-like or 
bar-like shaped preparations which can be inserted 
and held within the fine tube (3). 

Alternative devices for insertion of the needle- 
like shaped solid preparations are injection needles 
provided with a inner pushing pole which can 
smoothly slide within the slit of the needle. The 
injection needles include conventional injection 
needles. The pushing pole has an outer diameter 
which is the same or smaller as the inner diameter 
of the injection needle and it can push a needle- 
like shaped solid preparation having a diameter of 
0.5 to 5 mm. 

The device for insertion of a needle-like 
shaped solid preparation may be held with a con- 
ventional holding device (7), but it may be also 
used by holding it at the tip of forceps needle for 
fiberscope. 



The administration manner of the needle-like 
shaped solid preparation of the present invention is 
explained in more detail below. 

Previously, the needie-like shaped solid prep- 

5 aration (9) is held within the injection needle (8) (cf. 
the accompanying Fig. 4), and the injection needle 
(8) is stabbed at the portion of the body (11) and 
simultaneously the preparation is administered into 
the body (11) by pushing it with a pushing pole 

w (10) (cf. the accompanying Fig. 5). In order to 
administer the preparation to deeper regions of the 
body such as the stomach wail, it may be admin- 
istered with a fiberscope as mentioned above. In 
such a case, for preventing of falling down of the 

75 preparation from the needle, it is preferable to 
provide a removable cover (12) at the tip of the 
needle (cf. the accompanying Fig. 6). The solid 
preparation useful for the above administration may 
be in any form such as needle-like or bar-like 

20 shape which can be held in a conventional injection 
needle. 

As is explained above, according to the device 
for injection of the present invention, the prepara- 
tion of the present invention can easily be admin- 

25 istered, for example, by insertion into the internal 
organs (with a fiberscope) and for administerating 
systematically or topically at the body surface (with 
a device or needle as mentioned above). These 
methods are practically and clinically very useful, 

30 and it is a novel idea that a biodegradable solid 
preparation is administered in the above-mentioned 
manner. 

The present invention is illustrated by the fol- 
lowing Experiments and Examples, but should not 
35 be construed to be limited thereto. 

Experiment 1 

There were used as the test samples a needle- 

40 shaped preparation of a-interferon-collagen pre- 
pared in Example 1 disclosed hereinafter (Sample 
A) and a reference (an aqueous injection of a- 
interferon originated from Namalwa cells). The test 
samples were each administered intramuscularly to 

45 rabbit, and the change of level in blood of the 
active ingredient with lapse of time was measured 
by RIA (radioimmunoassay) method. Two rabbits 
were used for each sample, and the test samples 
were each administered in a dose of 10 6 U/kg. The 

so measurement of blood levels was performed in 
average in two rabbits. 

The results are shown in the accompanying 
Fig. 7. In Fig. 7, a is the graph of Sample A, and • 
is that of reference (a-interferon aqueous injection). 

55 As is clear from the figure, sample A showed 
release-sustaining, and even after 48 hours, a 
blood level of several tens unit/ml was maintained. 
Thus, it is also suggested by the test of in vivo 
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using rabbits that the preparation of the present 
invention is useful clinically. 

Experiment 2 

In order to test the release rate of in- 
domethacin from the sustained-release preparation 
of the present invention (formed in a needle 
shape), the preparations of Examples 8 and 9 dis- 
closed hereinafter (Samples H and I) and a refer- 
ence (indomethacin alone) were subjected to a 
release test by a rotatory basket method with a 
basket stirring element as defined in U.S. Phar- 
macopeia. 

The results are shown in the accompanying 
Fig. 8. In Fig. 8, • is a graph of Sample H, A is 
that of Sample I, and O is that of reference 
(indomethacin alone). As is clear from the figure, in 
case of indomethacin alone, it released immedi- 
ately, but on the other hand, in case of the needle- 
shaped sustained-release preparation of the 
present invention, the release continued for more 
than 10 days. 

Example 1 

An aqueous solution of a-interferon (titer: 4.9 
MU/ml) (100 ml) and 2 % atelocollagen (50 g) are 
homogeneously mixed while stirring and preventing 
occurrence of foam as much as possible. The 
mixture is lyophilized and pulverized at a low tem- 
perature using liquid nitrogen. The pulverized prod- 
uct thus obtained is formed under compression to 
give a needle-shaped sustained-release preparation 
(A) wherein interferon is contained in an amount of 
10 MU per 1 needle. 

Example 2 

An aqueous solution of a-interferon (titer, 4.9 
MU/ml) (100 ml), 2 % atelocollagen (50 g), human 
serum albumin (150 mg) and thimerosal (120 fig) 
are homogeneously mixed with preventing occur- 
rence of foam as small as possible. The mixture is 
lyophilized and pulverized at a low temperature 
using liquid nitrogen. The pulverized product thus 
obtained is subjected to a compression molding to 
give a needle-iike shaped sustained-release prep- 
aration (Sample B) wherein interferon is contained 
in an amount of 10 MU per 1 needle. 

Example 3 

An aqueous solution of a-interferon (titer, 4.9 
MU/ml) (100 ml) and 2 % collagen (50 g) are 
homogeneously mixed while preventing occurrence 
of foam as much as possible. The mixture is 
lyophilized and pulverized at a low temperature 



using liquid nitrogen. The pulverized product thus 
obtained is subjected to a compression molding to 
give a bar-like shaped sustained-release prepara- 
tion (Sample C) wherein interferon is contained in 
5 an amount of 5 MU per 1 bar. 

Example 4 

An aqueous solution of a-interferon (titer, 4.9 
to MU/ml) (100 ml) and atelocollagen powder (1 g) 
are mixed and the mixture is dissolved by adding 
thereto 0.1 N hydrochloric acid, and the resulting 
solution is entered into a mold and lyophilized. The 
lyophilized product is formed under compression to 
75 give a needle-shaped sustained-release preparation 
(Sample D) wherein interferon is contained in an 
amount of 10 MU per 1 needle. 

Example 5 

20 

An aqueous solution of a-interferon (titer, 4.9 
MU/ml) (100 ml) and gelatin (1 g) are homoge- 
neously mixed at 60 *C while preventing occur- 
rence of foam as much as possible. The mixture is 

25 lyophilized and pulverized at a low temperature 
using liquid nitrogen. The pulverized product thus 
obtained is subjected to a compression molding to 
give a needle-like shaped sustained-release prep- 
aration (Sample E) wherein interferon is contained 

30 in an amount of 5 MU per 1 needle. 

Example 6 

An aqueous solution of a-interferon (titer, 4.9 
35 MU/ml) (100 ml) and atelocollagen powder (1 g) 
are mixed and the mixture is dissolved by adding 
thereto 0.1 N hydrochloric acid, and the resulting 
solution is lyophilized and pulverized at a low tem- 
perature using liquid nitrogen. To the pulverized 
40 product is added methylcellulose (25 % by weight 
based on the weight of the pulverized product), and 
thereto is added distilled water for injection so that 
the solid content becomes 20 % by weight. The 
mixture is kneaded. The kneaded product is en- 
45 tered into a mold, lyophilized, and then, com- 
pressed to give a needle-shaped sustained-release 
preparation (Sample F) wherein interferon is con- 
tained in an amount of 10 MU per 1 needle. 

50 Example 7 

An aqueous solution of a-interferon (titer, 4.9 
MU/ml) (100 ml), 2 % atelocollagen (50 g) and 
tespamin (triethylenethiophosphoramide, which is 
55 known as an antineoplastic) (98 mg) are homoge- 
neously mixed while preventing occurrence of foam 
as much as possible. The mixture is lyophilized 
and pulverized at a low temperature using liquid 
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nitrogen. The pulverized product thus obtained is 
subjected to compression molding to give a 
needle-shaped sustained-release preparation 
(Sample G) wherein interferon and tespamin are 
contained in an amount of 10 MU and about 2 mg 
per 1 needle, respectively. 

Example 8 

To a 1 % aqueous solution of atelocollagen 
(200 g) is added indomethacin (4 g), and the mix- 
ture is concentrated to about 20 ml. The mixture is 
poured into a silicone tube and frozen. The tube is 
cut, and the freezed product is crossllnked with 
glutaraldehyde in a gaseous phase for 4 days to 
give a needle-shaped sustained-release preparation 
(Sample H). 

Example 9 

To a 1 % aqueous solution of atelocollagen 
(200 g) is added indomethacin (4 g), and the mix- 
ture is concentrated to about 20 ml. The mixture is 
poured into a silicone tube and frozen. The tube is 
cut, and the freezed product is dried. The resulting 
product is inserted into a larger-size silicone tube 
wherein 40 % atelocollagen is contained, and is 
frozen. The frozen product is taken out from the 
tube and then is crosslinked with glutaraldehyde in 
a gaseous phase for 4 days to give a double 
structure, needle-shaped sustained-release prep- 
aration (Sample I). 

Example 10 

Powdery collagen (2 g) is swollen with a small 
amount of distilled water and is dissolved by add- 
ing thereto 0.1N-HCL To the solution are added 
SM-108 hydrate (2 g) and sodium hydrogensulfite 
(100 mg), and is further added distilled water so 
that the collagen concentration becomes 2 % by 
weight. The mixture is entered into a mold, 
lyophilized and then subjected to compression 
molding to give a needle-shaped sustained-release 
preparation (Sample J). 

Example 11_ 

The needle-shaped preparation obtained in the 
same manner as described in Example 10 is in- 
serted into a larger-size silicone tube wherein 40 % 
atelocollagen is contained, and frozen. The frozen 
product is taken out and then crosslinked with 
glutaraldehyde in gaseous phase for 4 days to give 
a needle-shaped sustained-release preparation hav- 
ing double structure (Sample K). 

Claims 



1. An injectable sustained-release preparation 
which comprises a prostaglandin, prostacyclin, 
biohormone, interferon, interleukin or tumor 
5 necrosis factor as an active ingredient and a 

pharmaceutical^ acceptable proteinaceous 
biodegradable carrier in the form of a .needle- 
like or bar-like shape. 

70 2. An injectable sustained-release preparation 
which comprises a prostaglandin, prostacyclin, 
biohormone, interferon, interleukin or tumor 
necrosis factor as an active ingredient and a 
pharmaceutically acceptable proteinaceous 

75 biodegradable carrier in the form of a needle- 

like or bar-like shape obtainable by mixing the 
active ingredient and the carrier or an aqueous 
solution thereof and forming the mixture into a 
needle-like or bar-like shape. 

20 

3. The preparation according to claim 1 or 2, 
wherein the mixture is spray-dried or lyophiliz- 
ed before it is formed. 

25 4. The preparation according to claim 3, wherein 
the mixture is lyophilized. 

5. The preparation according to any one of 
claims 1 to 4, wherein the forming is carried 

30 out by compressing a powder of the carrier 

matrix. 

6. The preparation according to any one of 
claims 1 to 4, wherein the forming is carried 

35 out by pouring the resulting mixture into a 

mold. 

7. The preparation according to claim 1 or 2, 
wherein the active ingredient is a biohormone, 

40 interferon, interleukin or tumor necrosis factor. 

8. The preparation according to claim 1 or 2, 
wherein the biodegradable carrier is collagen, 
atelocollagen, gelatin or a mixture thereof. 

45 

9. The preparation according to claim 1 or 2, 
wherein the biodegradable carrier in collagen, 
atelocollagen, or a mixture thereof. 

so 10. The preparation according to claim 1 or 2, 
wherein the active ingredient is interferon and 
the biodegradable carrier is collagen, atelocol- 
lagen, or a mixture thereof. 

55 11. Method for producing an injectable sustained- 
release preparation according to any of claims 
2 to 10. 
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Revendications 

1. Preparation injectable a liberation prolongee 
oui comprend une prostaglandine, une prosta- 
cycline, une hormone biologique, un interferon, 
une interleukine ou un facteur necrosant des 
tumeurs comme ingredient actif et un vehicule 
biodegradable proteinique pharmaceutique- 
ment acceptable sous forme d'une aiguille ou 
d'un barreau. 

2. Preparation injectable a liberation prolongee 
qui comprend une prostaglandine, une prosta- 
cycline, une hormone biologique, un interferon, 
une interleukine ou un facteur necrosant des 
tumeurs comme ingredient actif et un vehicule 
biodegradable proteinique pharmaceutique- 
ment acceptable, sous forme d'une aiguille ou 
d'un barreau, qui peut etre obtenue par melan- 
ge de I'ingredient actif et du vehicule, ou d'une 
solution aqueuse correspondante, et fagonnage 
du melange en une aiguille ou en un barreau. 

3. Preparation selon la revendication 1 ou 2, dans 
laquelle le melange est seche* par pulverisation 
ou lyophilise avant d'etre fagonne. 

4. Preparation selon la revendication 3, dans la- 
quelle le melange est lyophilise. 

5. Preparation selon Tune quelconque des reven- 
dications 1 a 4, dans laquelle le fagonnage est 
effectue par compression d'une poudre de la 
matrice de vehicule. 

6. Preparation selon Tune quelconque des reven- 
dications 1 a 4, dans laquelle le fagonnage est 
effectue par coulee du melange obtenu dans 
un moule. 

7. Preparation selon la revendication 1 ou 2, dans 
laquelle i'ingredient actif est une hormone bio- 
logique, un interferon, une interleukine ou un 
facteur necrosant des tumeurs. 

8. Preparation selon la revendication 1 ou 2 t dans 
laquelle le vehicule biodegradable est le colla- 
gene, I'ateiocollagene, la gelatine ou un de 
leurs melanges. 

9. Preparation selon la revendication 1 ou 2, dans 
laquelle le vehicule biodegradable est le colla- 
gene, I'ateiocollagene ou un de leurs melan- 
ges. 

10. Preparation selon la revendication 1 ou 2, dans 
laquelle I'ingredient actif est un interferon et le 
vehicule biodegradable est le collagene, I'ate- 



locollagene ou un de leurs melanges. 

11. Procede pour preparer une preparation a libe- 
ration prolongee injectable selon Tune quelcon- 
5 que des revendications 2 a 10. 

Patentanspriiche 

1. Ein injizierbares langzeitwirkendes Mittel, urn- 
io fassend ein Prostaglandin, Prostacyclin, Bio- 

hormon, Interferon, Interieukin oder einen Tu- 
mornekrosefaktor als Wirkstoff und einen phar- 
mazeutisch vertra'glichen, eiweiflartigen und 
biologisch abbaubaren Trager mit einer nadel- 
75 formigen oder stabchenfdrmigen Gestalt. 

2. Ein injizierbares langzeitwirkendes Mittel, um- 
fassend ein Prostaglandin, Prostacyclin, Bio- 
hormon, Interferon, Interieukin oder einen Tu- 

20 mornekrosefaktor als Wirkstoff und einen phar- 

mazeutisch vertraglichen, eiweiflartigen und 
biologisch abbaubaren Trager mit einer nadel- 
formigen oder stabchenfdrmigen Gestalt, er- 
haltlich durch Vermischen des Wirkstoffs mit 

25 dem Trager oder einer wa/irigen Losung da- 

von und Formen des Gemisches zu einer na- 
delformigen oder stabchenfdrmigen Gestalt. 

3. Mittel nach Anspruch 1 oder 2, wobei das 
30 Gemisch vor dem Formen spraygetrocknet 

oder gefriergetrocknet wird. 

4. Mittel nach Anspruch 3, wobei das Gemisch 
gefriergetrocknet wird. 

35 

5. Mittel nach einem der Anspruche 1 bis 4, 
wobei das Formen durch Verpressen eines 
Pulvers des Tragergrundstoffs durchgefOhrt 
wird. 

AO 

6. Mittel nach einem der AnsprUche 1 bis 4, 
wobei das Formen durch Eingiei3en des ent- 
standenen Gemisches in eine Guflform durch- 
gefuhrt wird. 

45 

7. Mittel nach Anspruch 1 oder 2, in dem der 
Wirkstoff ein Biohormon, Interferon, Interieukin 
oder Tumornekrosefaktor ist. 

so 8. Mittel nach Anspruch 1 oder 2, in dem der 
biologisch abbaubare Trager Collagen, Atelo- 
collagen, Gelatine oder ein Gemisch daraus ist. 

9. Mittel nach Anspruch 1 oder 2, in dem der 
55 biologisch abbaubare Trager Collagen, Atelo- 

collagen oder ein Gemisch daraus ist. 

10. Mittel nach Anspruch 1 oder 2, in dem der 
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Wirkstoff Interferon und der biologisch abbau- 
bare Trsiger Collagen, Atelocollagen, oder ein 
Gemisch daraus ist 

11. Verfahren zur Herstellung eines injizierbaren 
langzeitwirkenden Mittels nach einem der An- 
spruche 2 bis 10. 
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Fig . 5 
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Fig. 6 
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Fig. 7 
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